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(54) Probe card 

(57) A probe card comprises a substrate body 1 00, 
a contactor unit 300 provided below the substrate body 
1 00 for establishing an electrical contact with the subject 
to be tested as well as for establishing an electrical con- 
tact with the substrate body 100, a supporting means 
400 for supporting the contactor unit 300 from below 
with elastic force and parallelism adjusting screws 500 
that come in contact with the contactor unit 300 from 



above in a vertical direction for adjusting a parallelism 
of the contactor unit 300. In particular, the supporting 
means 400 is configured to include a coil spring 420 in- 
terposed toward a vertical direction between a flange 
section 41 1 provided at the inside section of the support 
member 41 0 arranged below the substrate body 1 00 
and a flange section 321 provided at the outside section 
of the contactor unit 300. 
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Description 

[0001] The present invention relates to a probe card 
for evaluating electrical characteristics of a semiconduc- 
tor device or the like. 

[0002] In recent years, a plurality of chips are simul- 
taneously tested in a wafer test with a probe card. 
[0003] Figure 4 Illustrates a schematic cross -section- 
al view of a conventional probe card. The well-known 
probe card shown In Fig. 4 has a contactor unit 300 In- 
cluding a contactor that establishes an electrical contact 
with a semiconductor device that Is a subject to be test- 
ed and a substrate body 100, those of which are dis- 
cretely fabricated. In this type of probe card, the sub- 
strate body 100 and the contactor unit 300 are electri- 
cally connected via an Interposer 200. 
[0004] A leaf spring 450 Is fixed below the substrate 
body 1 00 so that its free end projects inwardly. The con- 
tactor unit 300 is supported by the leaf spring 450 from 
below and has parallelism adjusting means 500 for ad- 
justing a parallelism of the contactor unit 300 provided 
so as to be In contact with the upper surface thereof. 
[0005] The parallelism adjusting means 500 compris- 
es a parallelism adjusting screw 520 threadedly secured 
to a reinforcing plate 650 fixed above the substrate body 
1 00 so that its leading edge projects downwardly via a 
bore hole formed on the substrate body 1 00 and a ball 
530 provided at the leading edge (downward) of the par- 
allelism adjusting screw 520 so as to be in contact with 
the contactor unit 300, wherein the parallelism of the 
contactor unit 300 is adjusted by changing the projection 
amount of the parallelism adjusting screw 520. 
[0006] However, It is a concern that the contactor unit 
300 is deformed or broken In the conventional probe 
card, in case where an adjusting stroke is excessively 
exerted on the parallelism adjusting screw 520 upon ad- 
justing the parallelism. Specifically, the leaf spring 450 
that supports the contactor unit 300 has a great amount 
of pressure change In view of its characteristic, whereby 
excessive force is exerted on the contactor unit 300 to 
thereby produce a deformation or damage of the con- 
tactor unit 300 by this force. The deformation or damage 
of the contactor unit 300 has a problem of entailing non- 
uniform height of the contactor to thereby bring about a 
defective continuity to the subject to be tested. Similarly, 
the above-mentioned deformation or damage also has 
a problem of bringing about a defective continuity to the 
Interposer 200. 

[0007] Further, in the conventional probe card, the 
leaf spring 450 is arranged such that one end thereof is 
fixed to a leaf spring holder 460 fixed below the sub- 
strate body 100 and the Inwardly projecting free end 
thereof supports the contactor unit 300. Additionally, re- 
inforcing plates 640 and 650 are fixed independently at 
the inside and outside above the substrate body 1 00, 
the outward reinforcing plate 640 arranged at the posi- 
tion above the leaf spring holder 460 and the inward re- 
inforcing plate 650 arranged at the position inwardly 



from the outward reinforcing plate 640 and above the 
free end of the leaf spring 450. Secured threadedly to 
this Inward reinforcing plate 650 Is the above-mentioned 
parallelism adjusting screw 500. Therefore, force exert- 
5 ed by the leaf spring 450 is exerted downwardly on the 
leaf spring holder 460, while exerted upwardly on the 
inward reinforcing plate 650. Since the outward reinforc- 
ing plate 640 positioned above the leaf spring holder 460 
and the inward reinforcing pi ate 650 positioned above 
the free end of the leaf spring are independently provid- 
ed as described above, the force by the leaf spring 450 
Is exerted on the substrate body 100 in different direc- 
tions such as in upward direction and downward direc- 
tion depending upon a place, whereby a deformation oc- 
curs on the substrate body 100 due to the force by the 
leaf spring 450. This deformation Is likely to cause an 
electrically defective continuity. 
[0008] Further, a temperature difference of each com- 
ponent member is produced in a test under a high tem- 
perature, whereby a warp of the overall substrate body 
is produced by the difference In a distortion amount of 
each component member based upon this temperature 
difference, thereby entailing a problem that electrical de- 
fective continuity Is brought about due to this warp. This 
problem is considered to be eliminated by using a ma- 
terial having coefficient of thermal expansion adjusted 
corresponding to the temperature difference of each 
component member so as to prevent the occurrence of 
the warp, but It Is practically Impossible to completely 
prevent the occurrence of the warp by finely adjusting 
the coefficient of thermal expansion of the material. 
[0009] The present invention Is designed In view of 
the above-mentioned background, and alms to provide 
a probe card that may prevent a deformation of a com- 
ponent member such as a contactor unit or the like and 
capable of performing a test under a satisfactory conti- 
nuity condition. 

[0010] A probe card of the present Invention is a probe 
card used for performing an electrical test of a subject 
to be tested that Is a semiconductor device or the tike 
and comprising a substrate body, a contactor unit pro- 
vided at one side of the substrate body for establishing 
an electrical contact with the subject to be tested as well 
as for establishing an electrical contact with the sub- 
strate body via an interposer, supporting means for sup- 
porting one side of the contactor unit with elastic force 
and parallelism adjusting means that comes In contact 
with the other side of the contactor unit In a vertical di- 
rection for adjusting a parallelism of the contactor unit, 
wherein the supporting means is configured to include 
a support member arranged at one side of the substrate 
body and a coil spring Interposed toward a vertical di- 
rection between a flange section provided at an inside 
section of the support member and a flange section pro- 
vided at an outsida section of the contactor unit. 
[001 1 ] Further, it is preferable toadopt a configuration 
that a first reinforcing plate which Is In contact with the 
substrate body Is arranged at the other side of the su b- 
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strata body. It Is more preferable In this case to adopt a 
configuration that the support member is attached to the 
first reinforcing plate via a spacer that is Inserted Into a 
bore hole formed on the substrate body. 
[0012] Further, a preferable configuration Is such that 
a heat-conductive sheet is provided between the sub- 
strate body and the first reinforcing plate. Similarly, a 
heat-conductive sheet may be provided between the 
spacer and the first reinforcing plate and between the 
spacer and the support member respectively. 
[001 3] Further, a screw may be used for the parallel- 
ism adjusting means. Specifically, a configuration may 
be adopted such that the screw is threadedty secured 
to the first reinforcing plate so as to cause its leading 
edge to be in contact with the contactor unit via a hole 
formed on the substrate body. In this case, It Is prefera- 
ble to adopt a configuration such that a second reinforc- 
ing plate Is attached to the first reinforcing plate for cov- 
ering the hole formed on the first reinforcing plate and 
a screw is threadedly secured to the second reinforcing 
plate so as to cause its leading edge to be in contact 
with a section of the substrate body corresponding to a 
position above the contactor unit via the above-men- 
tioned hole. 

[0014] Moreover, it is preferable to adopt a configura- 
tion of providing a heat-conductive sheet between the 
first reinforcing plate and the second reinforcing plate. 
[0015] Embodiments of a probe card according to the 
present invention will be explained hereinbelow, byway 
of example only, with reference to Figs. 1 to 4, wherein: 

Fig. 1 is a partial cross sectional view schematically 
showing a probe card according to a first embodi- 
ment of the present invention; 

Fig. 2 is a partial cross sectional view schematically 
showing a probe card according to a second cross 
embodiment of the present Invention; 

Fig. 3 is a partial sectional view schematically show- 
ing a probe card according to a third embodiment 
of the present Invention; and 

Fig. 4 is a schematic cross-sectional view of a con- 
ventional card as has already been described 
above. 

First Embodiment 

[0016] A probe card according to the first embodiment 
is used for performing an electrical test of a subject to 
be tested, that is a semiconductor device or the like and 
comprises a substrate body 100, a contactor unit 300 
provided below the substrate body 1 00 for establishing 
an electrical contact with the subject to be tested as well 
as for establishing an electrical contact with the sub- 
strate body 1 00 via an Interposer 200, supporting means 
400 for supporting the contactor unit 300 from below 



with elastic force, a parallelism adjusting screw 500 that 
serves as parallelism adjusting means and comes in 
contact with the contactor unit 300 from above In a ver- 
tical direction for adjusting a parallelism of the contactor 

5 unit 300 and a reinforcing plate 600 (corresponding to 
a first reinforcing plate) that comes In fixed contact with 
the upper section of the substrate body 1 00. 
[0017] The substrate body 1 00 has a wiring pattern or 
the like formed on Its surface and electrically connecta- 

10 ble to a tester not shown. The tester performs an eval- 
uation of electrical characteristic of the subject to be 
tested. 

[0018] The reinforcing plate 600 is a substrate having 
a circular hole 61 0 formed on a central section of its up- 

15 per surface, comes in contact with the substrate body 
1 00 and fixed by a setscrew 601 . A screw having a hor- 
izontal screw head, for example such as a pan-head 
screw, Is used for the setscrew 601 . Therefore, a dis- 
placement between the substrate body 1 00 and the re- 

20 inforclng plate 600 In the horizontal direction can easily 
be adjusted. 

[0019] The hole 61 0 on the reinforcing plate 600 has 
a step portion, and three parallelism adjusting screws 
500 In total are threadedly secured to a disk-like project- 
25 ing section 603 corresponding to its inner bottom sur- 
face with a pitch interval of 120 degrees. A locking nut 
51 0 for regulating a rotation is threadedly secured to the 
parallelism adjusting screw 500 so as to prevent care- 
less rotation. 

30 [0020] The leading edge of the parallelism adjusting 
screw 500 comes in contact with the contactor unit 300 
via a hole 102 formed on the substrate body 100. The 
leading edge of the parallelism adjusting screw 500 Is 
formed to have a curved surface, whereby a ball con- 

35 ventlonally used Is not required. 

[0021] The contactor unit 300 comprises a needle unit 
31 0 having attached to a circular substrate a plurality of 
contactors that are In contact with the subject to be test- 
ed to establish an electrical connection therebetween 

40 and a needle unit holder 320 in the form of a ring for 
supporting the outer peripheral section of the needle unit 
310 from below. The needle unit holder 320 has a re- 
versed L-shape in cross section, the outside section of 
which forms a ring-like flange section 321 . 

45 [0022] The Interposer 200 is a relay terminal block for 
providing an electrical connection between a wiring pat- 
tern orthe like formed on the upper surface of the needle 
unit 310 of the contactor unit 300 and a wiring pattern 
or the like formed on the lower surface of the substrate 

so body 1 00, and includes a lower probe 201 having a lead- 
ing edge being in contact with the wiring pattern or the 
like at the side of the needle unit 310, an upper probe 
202 having a leading edge being in contact with the wir- 
ing pattern or the like at the side of the substrate body 

55 1 00 and a substrate 203 having each of the other edges 
of the upper and lower probes 201 and 202 fixed thereto 
and a pattern formed thereon for electrically connecting 
each probe. A hole 204 for passing the parallelism ad- 
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justing screw 500 is formed on the substrate 203. 
[0023] The supporting means 400 is configured to In- 
clude a ring-like support member 410 arranged at one 
side of the substrate body 100 and having an L-shape 
in cross section and a coil spring 420 Interposed be- 
tween the contactor unit 300 and the support member 
410 toward the vertical direction. The inside section of 
the support member 41 0 becomes a ring-like flange sec- 
tion 411 . Specifically, a plurality of coil springs 420 are 
Interposed between the flange section 321 of the needle 
unit holder 320 and the flange section 41 1 of the support 
member 410. 

[0024] The support member 41 0 is attached to the re- 
inforcing plate 600 by using the setscrew 440 via a 
height-adjusting spacer 430 inserted into the bore hole 
101 formed on the substrate body 100. An accommo- 
dating recess section 413 for accommodating the head 
section of the setscrew 440 Is formed at the support 
member 41 0 for preventing the head section of the set- 
screw 440 from projecting to the downward side (to the 
side of the subject to be tested). 
[0025] Both of the support member 41 0 and the nee- 
dle unit holder 320 of the contactor unit 300 have a sur- 
face opposite to the subject to be tested (lower surface) 
in the form of a mirror surface having a surface rough- 
ness of Ry 6.3 or below or Rz 6.3 or below. This mirror 
surface reflects radiation heat or the like, thereby re- 
straining the support member41 0 orthe like from having 
a high temperature. 

[0026] A heat-conductive sheet is Interposed be- 
tween the substrate body 100 and the reinforcing plate 
600, between the reinforcing plate 600 and the spacer 
430 and between the spacer 430 and the support mem- 
ber 410. This reduces the temperature difference 
among each member to restrain a warp caused by the 
temperature difference among each member. 
[0027] In the probe card having the above-mentioned 
configuration, the contactor unit 300 is supported by the 
coll spring 420 Interposed between the support member 
41 0 and the contactor unit 300 toward the vertical direc- 
tion, whereby a rate of change of compressive force to 
the stroke amount Is small compared to the conventional 
one supporting with a leaf spring, thereby obtaining a 
satisfactory linearity of the stroke amount and elastic 
force. Accordingly, a damage or deformation of the nee- 
dle unit holder 320 can accurately be prevented, as well 
as the parallelism of the contactor unit 300 can easily 
be adjusted. 

[0028] Moreover, the support member 410 is attached 
to the reinforcing plate 600 via the spacer 430, so that 
the elastic force of the coil spring 420 Is not directly ex- 
erted on the substrate body 100, thereby preventing the 
substrate body 100 from being deformed. Further, the 
heat-conductive sheet is Interposed between the sub- 
strate body 1 00 and the reinforcing plate 600 orthe like, 
resulting in providing satisfactory heat conduction 
among each of these members to thereby be capable 
of preventing a warp caused by the temperature differ- 



ence among each of these members. Consequently, 
high accuracy of position Is realized between the subject 
to be tested and the contactor unit 300, between the 
contactor unit 300 and the Interposer 200 and between 
5 the interposer 200 and the substrate body 100, with the 
result that the evaluation can be performed under sat- 
isfactory continuity condition. 

Second Embodiment 

w 

[0029] Subsequently explained is a probe card ac- 
cording to a second embodiment, in which same numer- 
als are given to members having the same configuration 
and function as those of the first embodiment for omit- 

*5 ting their detailed explanations. 

[0030] The probe card according to the second em- 
bodiment greatly differs from the first embodiment only 
in that the support member 41 0 Is attached to the rein- 
forcing plate 600 by using the setscrew 440 without us- 

20 ing the spacer 430. Since the setscrew 440 is Insertedly 
penetrated into the bore hole 103 formed on the sub- 
strate body 100, the elastic force of the coil spring 420 
is not directly exerted on the substrate body 100, to 
thereby be capable of preventing the deformation of the 

25 substrate body 1 00. This is the same as the first embod- 
iment. 

[0031] Further, the heat-conductive sheet Is Inter- 
posed between the substrate body 1 00 and the reinforc- 
ing plate 600 and between the substrate body 100 and 

30 the support member 41 0 respectively, thereby being ca- 
pable of reducing the temperature difference among 
each member like the first embodiment. This can pre- 
vent the warp caused by the temperature difference 
among each member, that is also the same as the first 

35 embodiment. 

Third Embodiment 

[0032] Subsequently explained is a probe card ac- 

^o cording to a third embodiment, In which same numerals 
are given to members having the same configuration 
and function as those of the first and second embodi- 
ments for omitting their detailed explanations. 
[0033] The probe card according to the third embod- 

45 iment greatly differs from the first embodiment only in 
that a reinforcing plate 630 Is attached to the reinforcing 
plate 600 for covering the hole 610 and the reinforcing 
plate 630 has a screw 620 threadedly secured thereto 
so as to cause its leading edge to be in contact with a 

so section of the substrate body 100 corresponding to a 
position above the contactor unit 310 via the hole 610. 
A locking nut 621 Is threadedly secured to the screw 620 
for preventing a careless rotation. The leading edge of 
the screw 620 is formed to have a curved surface. Fur 

55 ther, a heat-conductive sheet is interposed between the 
reinforcing plate 620 and the reinforcing plate 630. 
[0034] The elastic force of the coil spring 420 Is exert- 
ed on the substrate body 1 00 via the contactor unit 320 
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and the interposer 200, so that the central section of the 
substrate body 1 00 Is likely to upwardly warp, but since 
this section Is pressed by the screw 620, the deforma- 
tion of the substrate body 100 is accurately prevented 
together with the configuration that the heat-conductive 
sheet Is interposed between the reinforcing plate 620 
and the reinforcing plate 630. Therefore, high accuracy 
of position Is realized between the subject to be tested 
and the contactor unit 300, between the contactor unit 
300 and the interposer 200 and between the interposer 
200 and the substrate body 1 00, with the result that the 
evaluation can be performed under satisfactory continu- 
ity condition. 

[0035] Although the spacer 430 is Interposed be- 
tween the support member 41 0 and the reinforcing plate 
600 In the third embodiment like the first embodiment, 
the configuration can be adopted wherein the spacer 
430 Is not Interposed like the second embodiment. 
[0036] The probe card of the present invention is not 
limited to the above-mentioned embodiments. For ex- 
ample, a contactor unit having any type of configuration 
can be used so long as it has functions of establishing 
an electrical contact with the subject to be tested and 
establishing an electrical contact with the substrate 
body via the interposer. This is similarly applied to the 
parallelism adjusting means. Further, supporting means 
having any type of configuration can be used so long as 
It has a function of supporting one side of the contactor 
unit with elastic force by using the coil spring interposed 
toward the vertical direction between the flange section 
provided at the inside section of the support member 
and the flange section provided at the outside section 
of the contactor unit Additionally, a configuration may 
be adopted wherein the reinforcing plate Is omitted. 
[0037] According to a probe card of an embodiment 
of the present invention, a contactor unit is supported 
by a coil spring interposed between a support member 
and a contactor unit toward a vertical direction, whereby 
a rate of change of compressive force to a stroke 
amount Is small compared to the conventional one sup- 
porting with a leaf spring, thereby obtaining a satisfac- 
tory linearity of the stroke amount and elastic force. Ac- 
cordingly, a damage or deformation of a needle unit 
holder can accurately be prevented, as well as the par- 
allelism of a contactor unit can easily be adjusted. As a 
result, the evaluation can be performed under satisfac- 
tory continuity condition. 

[0038] In case where a first reinforcing plate that is In 
contact with the substrate body is arranged at the other 
side of the substrate body, the deformation of the sub- 
strate body can be prevented by the first reinforcing 
plate. Further, In case where the support member Is at- 
tached to the first reinforcing plate via a spacer inserted 
Into a bore hole formed on the substrate body, elastic 
force of the coil spring is not directly exerted on the sub- 
strate body, thereby being capable of accurately pre- 
venting the deformation of the substrate body. With this, 
high accuracy of position is realized between the subject 
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to be tested and the contactor unit, between the contac- 
tor unit and the interposer and between the Interposer 
and the substrate body, with the result that the evalua- 
tion can be performed un der satisfactory continuity con - 
5 dltion. 

[0039] In case where a heat-conductive sheet Is pro- 
vided between the substrate body and the first reinforc- 
ing plate or the like, the warp caused by the temperature 
difference among each member can be prevented, with 

io the result that the evaluation can be performed under 
satisfactory continuity condition. 
[0040] In case where a second reinforcing plate Is at- 
tached to the first reinforcing plate for covering a hole 
formed on the first reinforcing plate and the second re- 

is inforcing plate has a screw threadedly secured thereto 
so as to cause Its leading edge to be In contact with a 
section of the substrate body corresponding to a posi- 
tion above the contactor unit via the hole, the elastic 
force of the coil spring is exerted on the substrate body 

20 via the contactor unit and the Interposer, so that the cen- 
tral section of the substrate body Is likely to upwardly 
warp, but since this section is pressed by the screw, the 
deformation of the substrate body Is accurately prevent- 
ed, and consequently, the evaluation can be performed 

25 under satisfactory continuity condition. 



Claims 

30 1 . A probe card used for performing an electrical test 
of a subject to be tested that is a semiconductor de- 
vice or the like and comprising a substrate body, a 
contactor unit provided at one side of the substrate 
body for establishing an electrical contact with the 

35 subject to be tested as well as for establishing an 
electrical contact with the substrate body via an in- 
terposer, supporting means for supporting one side 
of the contactor unit with elastic force and a paral- 
lelism adjusting means that comes in contact with 

40 the other side of the contactor unit in a vertical di- 
rection for adjusting a parallelism of the contactor 
unit, wherein the supporting means is configured to 
include a support member arranged at one side of 
the substrate body and a coil spring interposed to- 

43 ward a vertical direction between a flange section 
provided at an Inside section of the support member 
and a flange section provided at an outside section 
of the contactor unit. 

so 2. The probe card claimed in Claim 1 , wherein a first 
reinforcing pi ate that comes in contact with the sub- 
strate body Is arranged at the other side of the sub- 
strate body. 

55 3. The probe card claimed in Claim 2, wherein the sup- 
port member is attached to the first reinforcing plate 
via a spacer inserted Into a bore hole formed on the 
substrate body. 
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4. The probe card claimed (n Claim 2, wherein a heat- 
conductive sheet Is provided between the substrate 
body and the first reinforcing plate. 

5. The probe card claimed in Claim 3, wherein a heat- 5 
conductive sheet is provided respectively between 
the substrate body and the first reinforcing plate, be- 
tween the spacer and the first reinforcing plate and 
between the spacer and the support member. 

w 

6. The probe card claimed in any one of Claims 2 to 
5, wherein a screw serving as the parallelism ad- 
justing means is threadedly secured to the first re- 
inforcing plate so as to cause Its leading edge to be 

in contact with, the contactor unit via a hole formed is 
on the substrate body, while a second reinforcing 
plate is attached to the first reinforcing plate for cov- 
ering the hole formed on the first reinforcing plate 
and a screw is threadedly secured to the second 
reinforcing plate so as to cause its leading edge to 20 
be in contact with a position of the substrate body 
above the contactor unit via the hole. 

7. The probe card claimed in Claim 6, wherein a heat- 
conductive sheet is provided between the first rein- 25 
forcing plate and the second reinforcing plate. 
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